We solve boundary value problems for p-Laplacian systems using sandwich pairs.
Introduction
The notion of sandwich pairs introduced by Schechter [6] is a useful tool for finding critical points of a functional. Let W be a Banach space and Φ ∈ C 1 (W , R). Recall that a sequence (u j ) ⊂ W such that
is called a Palais-Smale sequence for Φ at the level c, or a (PS) c sequence for short, and that Φ satisfies the compactness condition (PS) c if every such sequence has a convergent subsequence. In [6] sandwich pairs constructed using the eigenspaces of a linear operator were used to solve semilinear elliptic boundary value problems, and in [4, 5] the authors solved quasilinear problems using cones as sandwich pairs. In the present paper we use more general curved sandwich pairs made up of orbits of a certain group action on product spaces to solve systems of quasilinear equations.
where Ω is a bounded domain in R n , n
is the critical exponent for the Sobolev space W 
with the norm
(1.8)
Then solutions of (1.3) coincide with critical points of
where
Under additional assumptions on F , we will obtain critical points of Φ using suitable sandwich pairs.
Sandwich pairs
In this section we construct sandwich pairs applicable to our problem (1.3). Let W be a Banach space and let Σ be the
We use the customary notation
for the sublevel and superlevel sets of a functional. 
Lemma 2.1. A, B ⊂ W form a sandwich pair if
be the unit sphere in W and let
be the radial projection onto S. Now let M be a bounded symmetric subset of W \ {0} radially homeomorphic to S, i.e., (2.14)
By (2.12) and (2.14), we can define a map η 
by the monotonicity of the index, contradicting (2.10). 2
Eigenvalue problems for p-Laplacian systems
In this section we recall some results on eigenvalue problems for p-Laplacian systems proved in Perera et al. [3] . Define a continuous flow on W , as well as on R m , by
for α ∈ R. Noting that the functional in (1.10) satisfies
we consider the eigenvalue problem
associated with our problem (1.3), where
is positive somewhere and satisfies
and the growth condition (1.4) with J in place of F . For example, taking
with r i ∈ (1, p i ) and Letting F denote the class of symmetric subsets of M + , we can define a positive, nondecreasing, and unbounded sequence of eigenvalues of (3.3) by (3.11) and for this particular sequence of eigenvalues
when λ k < λ k+1 (see Theorem 10.1.8 of Perera et al. [3] ).
Main result
In this section we give sufficient conditions on F for the existence of a solution to our problem (1.3). Let M be as in (3.9). Identifying W with {αu: u ∈ M, α 0},
defines an odd homeomorphism of W . For A ⊂ M and A defined by (2.8),
We also note that
by (3.2) and (3.4), respectively. 
Proof. For u ∈ M and α 0, integrating (4.4) with u α in place of u gives 5) and hence 
Proof. We give the proof under assumption (i). 
